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Short title: Dispensing assembly for a sprayer, 

sprayer provided with such a dispensing 
assembly and a sealing element therefor 



The present invention relates in the first 
place to a dispensing assembly for a sprayer, intended 
for dispensing a liquid, at least comprising an outflow 
channel which opens out into a dispensing aperture, a 
5 dispensing pump with a piston which is movable in a 

piston chamber, and a control part interacting with the 
pump, the wall of the piston chamber comprising an aer- 
ation aperture for aerating a container from which the 
liquid is being extracted, while a non-return valve 

10 interacts with the aeration aperture. 

Such a dispensing assembly is known from the 
French Patent Application FR-A-2, 075, 992 . 

In the case of the known dispensing assembly 
the non-return valve is formed by a valve element made 

15 of elastomeric material in the shape of a truncated 
cone, which interacts with the cylindrical piston 
chamber below the aeration aperture. At the base end 
thereof, the valve element is provided with an annular 
flange which is clamped between the top end of the neck 

20 of the liquid reservoir and a bearing flange of the 
cylindrical piston chamber. The circular aperture at 
the truncated end of the valve element rests under pre- 
stress against the outside of the cylindrical piston 
chamber of the dispensing pump. In order to ensure a 

25 good seal over the relatively large peripheral surface 
of the cylindrical piston chamber, the pre-stress of 
the valve element must be relatively high, but this 
means that the valve element will be able to open only 
when there are relatively high pressure differences 

30 between the environment and the interior of the 
sprayer. Furthermore, the external surface of the 
cylindrical piston chamber can easily become damaged 
during transport, with the result that the sealing 
action of the valve element is adversely affected. 
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The object of the invention is to improve the 
above dispensing assembly, and to that end the 
invention is characterized in that the non-return valve 
is situated in the aeration aperture. 
5 This embodiment has the advantage that the non- 

return valve can be made more compact in design, with 
the result that the non-return valve can be 
manufactured more accurately and the pre -stress of the 
non-return valve can be set at a lower value. The 

10 dispensing assembly will therefore react to small 

pressure differences. Furthermore, the contact face of 
the non-return valve with the edge of the aeration 
aperture is small, and the contact face is recessed in 
the wall of the piston chamber, with the result that 

15 said contact face will not be subject to damage. This 
means that a good sealing action of the non- return 
valve will always be ensured. 

The aeration aperture with the non- return valve 
can be disposed at any position in the piston chamber 

20 wall, but in a specific embodiment the aeration 

aperture is situated in the wall of the piston chamber 
opposite the piston. Contrasting with the known 
dispensing assembly according to the prior art, the use 
of a non-return valve in the aeration aperture will 

25 mean that the aeration aperture can be made in the wall 
of the piston chamber opposite the piston, in other 
words, the bottom of the piston chamber, which brings 
considerable advantages as regards manufacture. The 
aeration aperture is consequently situated upstream of 

30 the piston chamber, viewed in the release direction of 
the mould, as against the lateral aeration aperture in 
the dispensing assembly according to the prior art, in 
which one or more moving mandrels must always be 
present in the mould in order to produce the aeration 

35 apertures. 

In the prior art many forms of non -return 
valves are known, all of them suitable in one way or 
another for use as a non- return valve in the case of 
the invention. However, in a special embodiment, the 
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non-return valve comprises a sealing element fitted in 
the aeration aperture, which sealing element comprises 
a sealing disc with a central bar which extends 
substantially perpendicular to the sealing disc and is 
5 provided at the end with a number of projections, and 
which at least locally has a smaller diameter than the 
aeration aperture, the projections on the inside of the 
piston wall and the sealing disc on the outside of the 
piston wall clamping the piston wall under pre-stress. 

10 This design is a fairly simple design, in which the 
sealing element can be snapped into the aeration 
aperture, and the usual aeration aperture needs little 
or no adjustment. All the above will be explained in 
greater detail in the description of the figures below. 

15 Dispensing assemblies often have one or more 

non-return valves between the dispensing pump(s) 
present therein and the outflow channel or the 
dispensing aperture, in order to permit liquid or air 
to be sucked up into the piston chamber concerned and 

20 dispensed therefrom through the outflow channel. The 
pre-stress of the non-return valve according to the 
invention is preferably selected in such a way that the 
latter cannot be opened during dispensing of liquid. 
The above can be achieved in a simple manner by making 

25 the pre-stress of the non-return valve according to the 
invention greater than the pre-stress of any valves 
which may be present between the dispensing pumps and 
the dispensing aperture. 

The invention also provides a sprayer, compris- 

30 ing a container for liquid to be dispensed and a 

dispensing assembly, which is characterized in that the 
dispensing assembly is a dispensing assembly according 
to the invention. 

Finally, a sealing element for a dispensing 

35 assembly according to the invention is provided. 

The invention will be explained in greater 
detail below with reference to the appended drawing, in 
which : 

Fig. 1 shows a part of a known piston chamber, 
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with an aeration aperture according to the prior art; 

Fig. 2 shows a piston chamber according to 
Fig. 1, with an aeration aperture and non-return valve 
according to the invention; 
5 Fig. 3 shows an embodiment of a dispensing 

assembly according to the invention, with non- return 
valve in the bottom of the piston chamber; 

Fig. 4 shows the operation of the non-return 
valve according to Figs . 2 and 3 . 

10 Fi 9- 1 shows a part of a known dispensing 

assembly with an air piston chamber 1, and a piston 
chamber wall 2 containing an aeration aperture 3. A 
piston 4 can be moved up and down in the air piston 
chamber 1 by a control part which is not shown. In the 

15 case of the known dispensing assemblies one or more 
separate pumps are present for liquid to be dispensed 
or for other constituents. A coaxial liquid pump, 
surrounded by the air piston 4 and the air piston 
chamber 1, is usually present. However, for the sake of 

20 clarity, these are not shown in any further detail 
here. Only the operation of the aeration aperture 3 
will be explained. The wall 2 of the air piston chamber 
1 comprises a flange 5 which, with the interposition of 
suitable sealing means, can usually be fixed on the 

25 opening of a container, often a bottle. After fixing, 
the interior of the container is therefore situated at 
the position of 6. 

The piston 4 comprises an annular sealing 
element 8, which comprises a top sealing edge 9 and a 

30 bottom sealing edge 10. A non-return valve 11 is also 
present in the piston chamber, which non-return valve 
serves to permit air to be sucked up into the air 
piston chamber 1 and dispensed therefrom. Such a non- 
return valve 11 is often a dual-action valve, which 

35 regulates both the supply of air to and discharge 
thereof from the piston chamber 1 . 

In operation, the air piston 4 is moved down- 
wards, so that the volume of the piston chamber 1 is 
reduced and air is dispensed. At the same time, liquid 
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or another material is dispensed from the container, 
usually by means of a separate pump. When the sealing 
edge 9 moves downwards past the aeration aperture 3, 
the aeration aperture is in open communication with the 
5 environment by way of the space 7 and any other 

apertures. When liquid or other material is removed 
from the container, the volume of said removed liquid 
or material is made up with air through the aeration 
aperture 3 . 

10 However, the seal between the sealing edge 9 

and the wall 2 of the piston chamber 1 is often inad- 
equate. If the sprayer is held upside down and liquid 
thus passes through the aeration aperture 3 and comes 
to rest against the piston ring 8, said liquid can pass 

15 through between the wall 2 and the sealing edge 9, 
because usually with use grooves or the like may be 
present in the outside of the sealing edge 9 or the 
wall 2. 

It will be clear that, although an air piston 

20 chamber 1 is spoken of above, said chamber may, of 

course, also be a liquid piston chamber in a sprayer in 
which liquid alone is dispensed, and in which only one 
pump is therefore present . 

Fig. 2 shows an embodiment of a part of a dis- 

25 pensing assembly according to the invention, in which a 
non-return valve 15 is present. In this embodiment 
also, the dispensing assembly comprises at least two 
pumps, with coaxial piston chambers, only the outermost 
air piston chamber 1 of which is shown. This figure 

30 shows in greater detail the dual-action valve 11, which 
can be designed, for example, as described in EP-A-0 
613 728 (Daiwa) . 

The piston 4 in this embodiment comprises an 
annular part 8 with a sealing edge 10, and in this case 

35 the sealing edge 9 is omitted, in order to prevent the 
possibility that it could become caught behind the non- 
return valve 15. It will be clear that in the event of 
the non-return valve 15 being recessed in the wall 2, 
said sealing edge can be present, but this is not 
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necessary. 

The operation of the non- return valve 15 
according to the invention is in no way dependent on 
the movement or state of the air piston 4, since it 
5 depends solely on the pressure in the container 6. If 
during dispensing of liquid or material from the con- 
tainer 6 the negative pressure occurring there becomes 
so low that it exceeds the pre -tens ion of the non- 
return valve 15, the non-return valve will open and air 

10 will be sucked up by way of 7 from the environment. 

In Fig. 3 the aeration aperture 3 is present in 
a bottom 16 of the piston chamber 1, and to that end 
the piston chamber is provided locally at 17 with a 
deformation, in order to permit accommodation of the 

15 aeration aperture 3 with the non-return valve 15, This 
embodiment has the very important advantage that during 
manufacture of the dispensing assembly, for example by 
injection moulding, the aeration aperture is situated 
in the release direction of a mould to be used, which 

20 produces very considerable cost savings during 
manufacture . 

It will be clear that in the case of this 
embodiment the pre-stress of the non-return valve 15 
must be selected relative to that of the dual -action 

25 valve 11 or other pre-stress valves present in such a 
way that when air is dispensed from the piston chamber 
1 during use of the sprayer the non- return valve is not 
opened . 

Fig. 4 shows the operation of the non-return 
30 valve 15 according to the invention. Said non-return 
valve comprises a sealing element 20, consisting of a 
sealing disc 21 with a bar- shaped part 22 which 
comprises a number of lugs 23 at the end. The bar- 
shaped part 22 has a smaller external diameter than the 
35 internal diameter of the aeration aperture 3. One of 
the two can also be provided with grooves or the like, 
in order to produce the same effect. In the outside of 
the wall 2 a stepped recess 24 is present, with a 
shoulder 25 on which the sealing disc 21 rests. The 
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aeration aperture 3 is also provided with a slightly 
bevelled wall 26, in order to simplify the insertion of 
the sealing element 20. Fig. 4a shows a neutral 
position, in which the negative pressure at the 
5 position of 6 in the container does not exceed the pre- 
stress of the non-return valve 15. However, if the 
negative pressure becomes too great at the position of 
6 in the container, the sealing disc 21 will detach 
itself at least locally from the shoulder 25 and, as 
10 indicated by dotted line 27, air will be able to move 
into the container from outside. 

It will be clear that many other variants of 
the non-return valve 15 are possible. 
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Claims 



10 



1. Dispensing assembly for a sprayer, intended for 
dispensing a liquid, at least comprising an outflow 
channel which opens out into a dispensing aperture, a 
dispensing pump with a piston which is movable in a 
piston chamber, and a control part interacting with the 
pump, the wall of the piston chamber comprising an 
aeration aperture for aerating a container from which 
the liquid is being extracted, while a non- return valve 
interacts with the aeration aperture, characterized in 
that the non- return valve is situated in the aeration 
aperture . 

2. Dispensing assembly according to claim 1, 
characterized in that the aeration aperture (3) is 

15 situated in the wall (16) of the piston chamber (1) 
opposite the piston (4) . 

3. Dispensing assembly according to claim 1 or 2, 
characterized in that the non-return valve (15) com- 
prises a sealing element (20) fitted in the aeration 

20 aperture (3) , which sealing element comprises a sealing 
disc (21) with a central bar (22) which extends 
substantially perpendicular to the sealing disc (21) 
and is provided at the end with a number of projections 
(23) , and which at least locally has a smaller diameter 

25 than the aeration aperture (3) , the projections (23) on 
the inside of the piston wall (2) and the sealing disc 
(21) on the outside of the piston wall (2) clamping the 
piston wall (2) under pre-stress. 

4. Dispensing assembly according to one or more of 
30 the preceding claims, characterized in that the pre- 
stress of the non-return valve (15) is selected in such 
a way that the latter cannot be opened during the dis- 
pensing of liquid. 

5. Sprayer, comprising a container for liquid to 
35 be dispensed and a dispensing assembly, characterized 

in that the dispensing assembly is a dispensing 
assembly according to one or more of the preceding 
claims . 
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6. Sealing element for a dispensing assembly 

according to one or more of claims 1 - 4 . 
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